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Oklukowtu.--Whent prospects were never more urifnvorable N o v e m b e r  30 ' was very fnvornble for the coi;tinuoirs &xzing of live stock on the ranges, 

~lliiitied 3s plaiitcd, not having sprouted, on nccouiit of wniit of iiioisturc, and shortngc rrt the beginning of tlie winter or feeding senson. 
thlit which come up :ill right is dried up rind (lend to t h o  siiifncc of the groutid, I . Z'eiliiessee.-Coviiigt(~n : l'he drought which begnn about the middle of . 
1lnd souie ot' oiir Iiirmers yay that innriy ot'tlle roots tire dcnd nlso. O n  iiccoiiut I Sclitember colltiiiucd thron bont the month, causing grcnt scnrcity of wntcr 
of the continlied low price of whent n t i d  urifnvornblc conditions for f~ill sowiiig I tlirou~~liont~ this section nndi serious drimnge to vegetntion ; forest fires have 
the ncrenmc is possibly 26 per cent. less than lw t  yen:, so that it looks as if rniise snnie loss of' fencing, niid in some places crops hnve snffered from the 
next vca?s crop might bc short. ' heat !f thc fires. Grecrivillc : This hns been tlie driest month of which 

Nuiinelly : The wenther 
t h g .  so that hay, straw. und other fornge crops nre conininriding good prices. during iriost of the inoiith liw been favorable for f n m  work ; n coiisidcrnble 
Stl.;iw, which in otller wars was idlowed to rot in the ficlds, is iiow being core- I nrcn has been sown in wlicnt ; stock water is very scarce in some kxnlities ; 
flllly prcsevved nnd f;?d to srock. Stock water is exceedingly scarce iri i t l  Iinld forest fires linre I)eeii rngiiig n considerable portion of the month. 
to gct OII  the r:inges, :rri(l cnttlc mid horses linve iri  m:iny instances to be tlriven 1 Utah.-A rcinnrlinbly uiicveiitfiil inonth ; vcry clenr, no preci itntion 
lnlllly miles to S ~ C I I Y C  a sllpply. whritever, no licnvg winds ; hnrvcsting cntirely firiislied, thrwhing finished 

~ % J U ~ / L  f h / m t u . - A ~  11. whole 1 . 1 1 ~  nioiith was niiiisanlly I)lcns:iiit nnd fnror. lnst week ; tlie inildriess of the frill h n u  bf!en vcry berieficinl for the well-being 
a1)lc for latc mituiiin farin wor~c. ' ~ ~ i c  general nbsciice of snow on tlie ground I of tlie beef stoclc. 

than this yenr. hlnch that wns plnntcd in Scpteniber iind Octobor Iiw re- I thereby cconoinizing tlie stock of cut ,liny, OF which there was considernble 

to thc present tiriie t.lierc hns been no fall pnsturnge to nirioiint to riiiy- 1 we have m y  record ; wheat is needing ruin badly. 

0 

NOTES BY THE EDITOR. 

DBSEItVATIOXS AT HONOLULU, IIAWAIIAN ISLANDS. 

A s  the weather on our Pacific coast depends so largely upun 
the conditions of the atmosphere to the westward, i t  is coil- 
s!dered important to publish in full and as soon ns prac- 
tlcublo the data furnished by observers in Al:iska, the 
Hawiiiian Islt~nds, and adjacent regions. 
Meteorological observations at ~€onoltClu, ltepiiblic. of Huwaii, by Curtis J .  

Lyons, Neleorologist to Uie Governmeiil Survey. 
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should bo lightcd, the number of such fires, the best, namely 
tlie cheapcst inatorials to use, till delwiid upon local circum- 
stances, and must bc ciutormined on the spot for each special 
case. The goiicrtil rnlo is that  if tho local tamperuture line 
fallen to 40° or 45O F. in tlie carly evening, if tlie sky is 
clcar aud tlic: wind light, and there is no reason to expect that  
i t  will cloud over or become foggy, or very windy, then it ' 
will be frosty in tho early morning, at least in those spots 
that are specially 1ial)lc to frost. If there is evcn a moderate 
breezc duriiig the night the smudge smoke will be blown 
tiway and do hut little good; hiit in still nights and places 
shcl tcrcd froni the wind the siiiudge should be lighted beforo 
$1 11. in. nnd kept rip until danger is past. Tho sniudgv mate- 
r i d e  most npprovcd consist of  iiiixtnrus of tur, oil, and tho 
refuse froni rcfiiiori(hs, with wood chips, damp straw, leaves, 
pent, dried corn stalks, a i d  the finc waste of soft coal. But  
all these inatcrials are expensive, or i n  some casos very valn- 
ablc as nianure and as mulching, so that  the farmer dislilres 
1.0 biirn thorn up. I n  inniiy casos Rprinlrling with water is as 
sntislactory tis smudging, and nlthougli this involves coli- 
sitlcrublo Inbur, yc4 i t  is oftcmtimcs more desirable. Tlie 
wntcr warnis thc p1;ints niid ths soil ; i t  adds ijioisture to the 
riir and somotinit!s (:vm m:iy 11(?1p to make a little locul fog; 
it lias to 1x3  put on soverul times during @e night either wifli 
:I Iiosu or the wntcring pot. Potatoes, beans, and even ornnge 
trees huve often bee11 mvcd in this way. If thew is plonty 
of' wntcr. little stronins iiir~y Im allowed to run down the fur- 
r o w  of tlw field ; they give ofT \vurmth aiid inoistiire jllst a8 
i l l  the case of sprinkliiig. Crmherry bogs are flooded to pro- 
vent frost. 

Covering with soiiie sort of shield protects the plunts froni 
rndiation and siives them froni freezing, even though the sur- 
face of tlie ground inny get vory cold. Such covers may be 
1nad0 of tuhs or half burrols; of conicul cups of pustehoard, 
iiintting, or ~ic\ \qxtper  ; of 1 igh t wooden frames over which 
cniiibric or n iosq~~i to  I)nr is stretched ; of conrse matting or 
of rough trollis work. Soiiiotixiies a bolt of cloth is rolled up 
on t i  rw1 a t  one wid of ti row of pliiiits, and two persons bold- 
ing the end of the cloth wnll; clown the row u~irolliiig tho cloth 
tinti cowring the plnnts coniplotoly ; short stnlrcls should be 
I)luccd ulong tliu row so that the scroen will rest upon them n 
few iaches above the plants. lj'or a single night old newspa- 
pcrs art: as usufiil as cloth. A gentlemau in Wnsliingtoii has 
made n very ssrvicoable scr(:en of ordiiinry lutlis tied together 
about two inclies ttpart on IL pair of ordiimry clotlicsline 
ropes ; 'flexihlo \vir(! will do us nwll ; this s c rw~i s  agriiiist hot 
sun by duy tilid frost by night, and cnn oasily be rollid up out 
of tho wuy when not in use. Old voiiotian blinds, japaliese 
screens, or 013 fioor inattiiig are fair substitutes. Rows of VOG 
ticid walls or screons tipped against each ~ t h e r ,  forming an 
A, do good service. 

ltows of tull-growing plants set botwcsen tl iu r o w  of delicate 
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would in air of the same temperature with a gentler wind ; 
this warming may amount to lo in extreme cases but is in- 
appreciable for ordinary winds. The Weather Bureau in- 
structions require the regular observers to whirl their ther- 
mometers a t  the rate of 10 feet per second on un apparatus 
provided within the thermometer shelter; in this way the 
effect of any small amount of injurious radiation is annulled, 
and the thermometer gives the temperature of the air that  is 
a t  that  time inside the shelter. Evidently i t  does not matter 
whether the thermometer moves through the air or the air 
blows past the thermometer. 

THE WARM AIR ATTENDIXG LOW AREAS. 

A general review of the development of areas of 20° rise 
or fall during h’ovember must impress one with the convic- 
tion that  the temperatures experienced a t  the earth’s surface 
depend quite as much upon dynamic warming and cooling as 
upon direct insolation, or the horizon tal transfer of warm 
and cold air, or the protection afforded by cloudiness. When 
an area of low pressure appears in Alberta the cloud layer 
moves rapidly from the southwest over Washington, Oregon, 
and Idaho, giving that  region rain or snow. This air may be 
said to he pushed, by the high pressure 011 the Pacific, north- 
eastward over the crest of the Rocky Mountains; in its de- 
scent on the eastern side i t  produces the rapid rise of pressure 
chronicled ip the above-mentioned areas of 20° rise. Simi- 
larly, any area or ridge of high pressure extending from the 
Rocky Mountain plateau westward feeds the low areas on the 
eastern slope with descending warm air, the mt~ximum rise of 
temperature being usually quite near the area of lowest pres- 
sure, and on its southeast or southwest side. The fuct that  
this air is descending the eastern Rocky Alountuin slope and, 
therefore, being dynamically warmed is so apparent that  one 
is ap t  to forget that  i t  must also have an additional descend- 
ing motion independent of, and often steeper than that  of the 
slope of the land. This latter fact becomes more impressive 
as the low area moves eastward iuto the comparatively flat 
couutry of the Mississippi Valley and Lake region. 

On the other hand, when a low pressure in the Mississippi 
or  Ohio valley6 has ti high area on the southeast side, push- 
ing in from the Atlantic, the region of 20° rise is on the east 
or soutlieast side of the low, showing that the air which is 
being pushed from the Atlantic High into the low area is 
again, as before, descending and warming. I n  general, there- 
fore, the air that  flows into ti low area on ite southwest, south, 
tlnd southeast sides, has a descending component sufficiently 
rapid to produce an appreciable warming effect independent 
,f the presence of mountain ranges; i t  is, therefore, not a 
Fcrhu wind or chinook in the technical fiense of the word, 
dthough, like these, i t  owes its warmth to descent and com- 
pression. The .maps from November 10, 8 p. in. ,  to the 13tl1, 
tfford an excellent illustration of this dynamic formation of 
t sinal1 area of high temperature on the south side of a low 
pressure within masses of air that  have passed east over the 
Rocky Mountains, and the maps of the 14th, a. m., to the 
L5th, a. m., show a repetition of .this process. The mu11 of the 
15th, p. m., shows a warm area in the Ohio Valley, due to the 
low of descending air from the high pressure on,the cottst of 
,he Atlantic, and the map of the 17th, a. m., apparently re- 
?eats this process in the same region, while u t  the same time 
t show8 the northern Rocky Mountain slope covered with n 
varm areii, descending from the ridge of high pressure that  
:overs the’ plateau. 

ATM OYPHER IC WAVES. 

The origin of the areas of high and low pressure and the 
nechanicsl explanation of their continuance for several days 
or weeks has been a subject of m ~ n y  hypotheses and investi- 
gations. Sir John Herschel and William Birt were iiiclined to 
look upon them as the ridges and troughs of waves in the 

vegetation act as shields against wiud and radiation. Thui 
tall hop vines on poles, tall corn or cane stalks, or pole hetm! 
protect the lower vegetation from cooling by radiation. \$’he1 
the plants are very small a mulching of straw may be spreac 
over them for the night. 

I f  the frost comes suddenly and there are no smudges 01 
shields prepared, but there is 011 hand a barrel of grease, oil 
tar, turpentine, or crude petroleum, then set the barrel on I 
wheelbarrow and roll i t  up and down the furrows, leaving 
streaks of the inflammable material on the ground. Set firt 
to  the streaks after the barrel is safely out of the way. 

Anything that  can be done to  stir up a rather rapid circu 
lation of air will mix the colder air near the ground with thc 
warmer air above i t  and greatly retard the cooling and thc 
frost. 

Ten per cent of protection from radiation will often save E 
crop almost a8 well as complete protection. A thermometei 
placed in an open spot in the field that  is to be protected car 
easily be arranged to ring a bell automatically when the tern. 
perature falls to 40° or 45O. This temperature limit must bc 
adjusted to suk each field and plant. Such a frost annunci. 
ator can easily be made if i t  is not to be found on sale in thc 
shops and stores. A special design is now under considera. 
tion by the Weather Bureau. 

HAS THE WIND ANY EFFECT OX THE T€lEHMO~IETER ? DOES I1 
LOWER THE2 TENPEHATURE O F  THE AIIt TO SET IT IS MO- 
TION ? 
The above questions-have been propounded by one of the 

correspondents of the Weather Bureau, and a reply is desired 
for the general information of Weather Bureau observers 
As above worded these questions may seem to involve two 01: 
three principles in physics : 

1. When perfectly quiet air under a given barometric pres- 
sure is suddenly released from even I small portion of that 
pressure i t  expands; thZt is to say, it begins to move, but 
with this expaneion occurs a loweriug of temperature, so that 
from this point of view the temperature of the air is changed 
when the force that  sets i t  in motion is simply the internal 
elastic pressure of the air itself. The temperature falls about 
lo when its pressuse falls 0.2 inch of the mercurial barome- 
ter. This coiiversion of static pressure or potential energy 
into momentum, or the kinetic energy of the wind, ia im- 
portant in the study of the mechanics of the atmosphere, but 
not so in ordinary local meteorological observations. 

2. .When the wind blowing over a country of varied topog- 
raphy raises the cool air from the lower valleys and stirs up 
the hot air over the plains and sunny nooks i t  therehy brings 
masses of different temperature to blow successively over a 
thermometer, and in that  sense of the word i t  may be said 
tha t  the wind has an effect on the thermometer. 

3. When a thermometer is hung in the open air in such a 
way that  the sun may shine upon it,  or the sun’s heat reflected 
from neighboring rocks and woodwork may strike it, or so 
tha t  the bulb may radiate to the cold sky, the temperature of 
the thermometer will be in the first case warmer, in the last 
case colder, than that  of the air in its neighborhood, and if 
now a wind blows upon i t  the thermometer will respectively 
fall or rise so as to attain a temperature nearer to that  of the 
wind. This explains why Weather Bureau observers are al- 
ways cautioned to obtain as near as  possible the true temper- 
ature of the air by placing their thermometers within n light 
shelter, such that  the wind can blow through freely \vithout 
allowing the thermometer to be affected by any loss or gain 
of radiant heat. 

4. When a violent wind blows against any obstacle the air 
is compressed on the windward side and genert~lly is slightly 
expanded on the leeward side ; the compression warms the 
compressed air and the thermometer reads higher than i t  
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atmosphere similar to those of the ocean. Ferrel studied the 
connection between the winds and pressures as though hc 
thought the low pressures were essentially due to cyclonic 
and the high pressures to anticyclonic systems of winds. I n  
his “ Preparatory Studies ” the Editor has considered the 
movements of the atmosphere as analogous to the turhulenl 
fl0.1~ of a river in which ascending rushos and desmnding 
eddies alternate with each other, and where thc pressures at 
the hottom of the stream must depend upon the irregularitief 
of the local resistances almost as much a8 upon the centri- 
fugal forces within the eddies. In  such a river the motionf 
within the eddies alld rushes are not merely small disturb- 
ances in the general flow of the water, but are in  reality the 
general flow itself distorted into innumerable complicated 
curves. On the surface of such a rivcr a t  flood stage and 
superposed upon the eddies that  pervade its depths one may 
see a system of surface \yaves reflected from shore to shore, or 
a system of standing jvaves below any special obstacle. 

Thc atmosphere doubtless presents sucli phenomena as 
these, and also other but similar waves of pressnre clepending 
on heat, on the evaporation i ~ n d  condeiiHation of aqueous 
vapor, oil l una r  ttlld solar tides, and even on gruat (!ruptions 
such as that of Krakatoa. The lower atmosphere is more- 
over, subject to a systein of waves produced by the horizon- 
tal lnotion of the upper atinosphere over it, just as the wind 
Ijroduces waves in tile ocean. This latter class of waves has 
beell investigated by ~ 0 1 1  llelmlioltz (reprinted in the work en- 

titled “Mechanics of the Atmosphere”) and has led to the 
suggestion by others, that  when such systems of waves cross 
ench other the atmosphore is thereby divided into a system- 
atic tessellated series of areas of high and low pressures, and 
that  in  this way areas of high and low pressure may origi- 
nate. But if these waves are in progressivo motion the result- 
ing areas will move, and will therefore endurc but a very 
short time a t  any one spot, thcreby differing so much from 
the observed duration of highs arid loivs that  this wt~ve for- 
nistion can scarcely oxplain the movements of these areas. 
It is, liowcver, conceivablo that  in rare and special cases the 
low area thus formed niny contribute to the expansion and 
cooling and formation of fog, cloud, or rain in the lower 
strata, and that  under favorable circumstances tho change 
thus initiated may develop into a local disturbance arid grow 
into tin extensive storm. 

The Editor finds but rarely occnsiou to refer to atmospheric 
waves in hi8 notes explanatory of the phenomena dealt with 
in the W i c A m E i r  REVIEW, because a daily chart of the whole 
Northern Ilemisphcre is needed in order to study them. On 
Lhe other hand the great inasses of air in motion afford daily 
illustriitions of the powerful action of the centrifugal force 
3ue to the diurnal rotation of the earth, by reason of which 
:old or dry and, therefore, denser air is driven rapidly toward 
tho equator, thereby pushing warmor, nioistor, and lighter air 
back toward the pole. The high pressure areas seem to result 
from this dynamic action. 

METEOROLOGICAL TABLES. 
[Prepared by the Division of Records and Meteorological Data.] 

The following pages present in tabular form the climato- 
logical data for tile current inol!tli, on which the text of the 
1)rcceding part of this REVIEW has, to a largeextent, beon based. 

For a detailed description of the methods of ol~servation, 
colnpilation, and computation relating to these tables, the 

VIEW for March, 1894. Tho general contents of the tables are 

Table I gives for 140 WRather Bureau stations, inuking two 
obS?rvations daily, alld for 10 others making only one obser- 
Va>o~l, the ordjnary cliinntological data. 

Fable I a gives for 140 \venther Buronu stations, makiug 
observations dnily, the monthly extremes and iiieans of 

the k~i lperature  of tile wet-bulb thermometer at  8 a. m. and 
P a  m., seventy-fifth meridian time. 
Table 11 gives for about 2,200 statione, occupied by volun- 

tary observers, the mean and extreme tempercaturea and the 
total precipitntion. 

Table I11 gives climatological data for about 30 Canadian 
stations. 

Table I V a  gives for 38 Weather Bureau stations the im- 
ce*%w of ~ ~ n s l i i n e  for each hour of local mean time. 

reader is referred to page 129 of the MONTFILY M’1: 8 ATlIEIt RE- 

as f 0 1 1 0 ~ ~ :  
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Table I V  b givw for 43 Weather Bureau stations the total 
hourly rninfall for each hour of seventy-fifth meridian time. 

Table T7 gives for 81 stations the mean temperatures for 
ench hour of seventy-fifth meridian time. 

Table V l  gives for 66 stations the mean pressures for each 
hour of sevonty-fifth meridian time. 

Table VI1 gives for 138 stations the mean hourly move- 
ment of the wind. 

Tablo VI11 gives for GS stations the resultant movements 
and directions of the wind from continuous registration. 

Tahle I); gives for 140 stations the component and resultant 
directions of the wind btised on siniultaneous observations at 
3 a. in. and 8 p. in., seventy-fifth nieridian timu. 

TaMe X (6 gives for 47 voluntary stations the normals and 
current departures of mean monthly temperatures. 

Table S b give8 for the mine stations the similar data as to 
precipi talioii. 

Table XI gives for each day of the month the number of 
thiinder6tornis (T),  t~nd of nurprns ( A ) ,  reported by all the 
observers of each State. 

Table XI1  gives the principal climatic features of the 
month as reported by ench State weather service. 


